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Geauga ,  OH  208 
Portage,  OH  209 
All  In  Basin  210 

Medina,  OH  211 
Cuyahoga,  OH  212 
Summit,  OH  213 
Geauga ,  OH  214 
Portage,  OH  215 
All  In  Basin  216 

Geauga,  OH  217 
Portage,  OH  218 
All  in  Basin  219 

Summit,  OH  220 
Portage,  OH  221 
All  in  Basin  222 

Summit,  OH*  •  223 

Medina,  OH  224 
Summit,  OH  225 
All  in  Basin  226 

Cuyahoga,  OH  227 
Summit ,  OH  228 
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Tinker's  Creek  at 

Bedford,  OH 

65 

Cuyahoga,  OH 

234 

Summit,  OH 
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Geauga,  OH 
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Portage,  OH 

237 

All  in  Basin 

238 

Big  Creek  at 

Cleveland,  OH 

53 

Cuyahoga,  OH* 

239 

Euclid  Creek  at 

Euclid,  OH 

70 

Cuyahoga,  OH 

240 

Lake,  OH 

241 

All  in  Basin 

242 

Chagrin  River  at 

Willoughby,  OH 

40 

Cuyahoga ,  OH 

243 

Lake,  OH 

244 

Geauga,  OH 

245 

Portage,  OH 

246 

All  in  Basin 

247 

Grand  River  at 

Painesville,  OH 

41 

Lake,  OH 

248 

Geauga,  OH 

249 

Portage,  OH 

250 

Ashtabula,  OH 

251 

All  in  Basin 

252 

Ashtabula  River  at 

Ashtabula,  OH 

42 

Ashtabula,  OH 

253 

Erie,  OH 

254 

Crawford,  PA 

255 

All  in  Basin 

256 

Hubbard  Run  at 

Ashtabula,  OH 

50 

Ashtabula,  OH* 

257 

Conneaut  Creek  at 

Conneaut,  OH 

43 

Ashtabula,  OH 

258 

Erie  PA 

259 

Crawford,  PA 

260 

All  in  Basin 

261 

*Basin  Total 
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Raccoon  Creek  near 

W.  Springfield,  PA 

48 

Erie,  PA* 

262 

Mill  Creek  near 

Erie,  PA 

49 

Erie,  PA* 

263 

Cattaraugus  Creek  at 

Gowanda,  NY 

44 

Erie,  NY 

264 

Cattaraugus,  NY 

265 

Wyoming ,  NY 

266 

Allegany,  NY 

267 

All  In  Basin 

268 

S.  Br.  Cattaraugus  Creek 

at  Otto,  NY 

45 

Cattaraugus ,  NY* 

269 

Delaware  Creek  near 

Angola,  NY 

46 

Erie,  NY* 

270 

Eighteen  Mile  Creek  at 

N.  Boston,  NY 

47 

Erie,  NY* 

271 

Direct  Drainage  Areas 

County 

p»ge 

St.  Clair,  MI 

273 

Macomb,  MI 

274 

Oakland,  MI 

275 

Wayne,  MI 

276 

Washtenaw,  MI 

277 

Monroe,  MI 

278 

Lenawee,  MI 

279 

Lucas,  OH 

280 

Fulton,  OH 

281 

Henry,  OH 

282 

Wood,  OH 

283 

Ottawa,  OH 

284 

Sandusky ,  OH 

285 

Seneca,  OH 

286 

Erie,  OH 

287 

Huron,  OH 

288 
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Lorain,  OH 

289 

Cuyahoga,  OH 

290 

Lake,  OH 

291 

Ashtabula,  OH 

292 

Erie,  PA 

293 

Crawford ,  PA 

294 

Chautauqua,  NY 

295 

Cattaraugus,  NY 

296 

Erie,  NY 

297 

All  in  Basin  (Direct  Drainage  Totals) 

298 

Lake  Erie  Drainage  Basin  Summary 

300 

ABSTRACT 


The  Universal  Soli  Loss  Equation  was  used  to  compute  values  of  poten¬ 
tial  gross  erosion  associated  with  six  different  land  management 
alternatives  In  the  U.  S.  portion  of  the  Lake  Erie  Drainage  Basin. 

The  six  cropland  scenarios  are: 

1.  Existing  conditions 

2 .  Spring  plowing 

3.  Fall  plowing 

4.  Winter  cover  crop 

5.  Maximum  reduction  tillage  and 

6.  Reduced  tillage-chisel  plowing 

The  Appendix  contains  the  potential  gross  erosion  values  for  each 
major  watershed  in  the  U.  S.  portion  of  the  Lake  Erie  Drainage  Basin. 
Three  of  these  watersheds,  Maumee  River,  Honey  Creek,  and  Cattaraugus 
Creek  are  further  discussed  within  the  text  as  examples  of  the  kinds 
of  observations  which  may  be  drawn  from  the  scenario  results. 

Of  the  six  land  management  alternatives  listed  above,  maximum  reduc¬ 
tion  tillage  and  reduced  tillage-chisel  plowing  are  most  effective 
in  reducing  potential  gross  erosion.  Spring  plowing  and  winter  cover 
crop  offer  little  reduction  while  the  fall  plowing  scenario  actually 
increases  potential  gross  erosion  over  the  present  existing  con¬ 
ditions. 
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INTRODUCTION 


Previous  studies  have  shown  that  diffuse  sources  of  phosphorus  oust 
be  sunaged  if  the  trophic  status  of  Lake  Erie  is  to  be  reduced 
(LEWMS,  1975,  1979).  Agriculture,  in  particular,  cropland,  is  a  pre¬ 
dominant  land  use  and  contributor  of  diffuse  source  sediment  and 
associated  phosphorus  to  Lake  Erie.  This  paper  examines  the  values 
of  potential  gross  erosion  for  six  land  management  alternatives  with 
special  interest  in  present  cropping  practices,  popular  and  common 
practices,  and  other  alternatives  which  show  promise  for  reducing 
sediment  and  phosphorus  inputs. 

This  report  will  first  describe  the  land  management  alternatives 
under  consideration  followed  by  the  method  employed  in  computing 
values  of  potential  gross  erosion.  Finally,  the  potential  gross  ero¬ 
sion  values  of  several  watersheds  will  be  examined. 
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LAND  MANAGEMENT  ALTERNATIVES 


The  following  land  management  scenarios  have  been  chosen  for  com¬ 
parison  of  potential  gross  erosion  values; 

1.  Existing  practices 

2 .  Spring  plowing 

3.  Fall  plowing 

4.  Winter  cover  crop 

5.  Maximum  reduction  tillage 

6.  Reduced  tillage-chisel  plowing 

Existing  Practices 

Potential  gross  erosion  was  computed  for  cropland  under  present 
farming  practices  to  show  whether  other  alternatives  would  result  in 
increased  or  decreased  erosion  values.  Existing  farming  practices 
include  various  combinations  of  the  alternatives  listed  above, 
however,  fall  moldboard  plowing  predominates. 

Spring  Plowing 

The  spring  plowing  scenario  assumes  all  cropland  would  be  moldboard 
plowed  in  the  spring.  Cropland  which  presently  is  not  plowed  in  the 
spring  (e.g.,  fall  plowed,  no-till  and  reduced  tillage)  would  undergo 
spring  plowing. 


Fall  Plowing, 

Under  this  scenario  all  cropland  would  be  moldboard  plowed  after  fall 
harvest.  As  stated  above,  most  cropland  is  presently  fall  plowed. 
This  alternative  proposes  to  change  all  spring  plowing,  winter  cover 
crop,  no-till,  and  reduced  tillage  practices  now  occurring  in  the 
Lake  Erie  Drainage  Basin  to  fall  moldboard  plowing.  Fall  moldboard 
plowing  can  have  a  tremendous  influence  on  soil  losses  since  mineral 
soil  is  exposed  to  the  erosive  forces  of  raindrop  impact  and  surface 
runoff.  Some  of  the  highest  values  of  potential  gross  erosion  can  be 
expected  with  this  common  farming  practice. 


Winter  Cover  Crop 

Often  proposed  as  an  erosion  control  measure,  winter  cover  crops  are 
initiated  after  harvest  to  provide  protection  from  snowmelt  runoff 
and  early  spring  rains.  This  alternative  proposes  establishment  of 
winter  cover  crops  with  other  present  farming  methods  remaining 
unchanged. 

Maximum  Reduction  Tillage 

Maximum  reduction  tillage  refers  to  that  tillage  practice  which  most 
effectively  reduces  erosion  while  also  causing  little  or  no  reduction 
in  net  farm  income.  No-till  is  the  most  effective  erosion  control 
tillage  practice  included  in  the  maximum  reduction  tillage  scenario. 
As  will  be  discussed  later,  no-till  produces  excellent  crop  yields  on 
soils  with  good  drainage  but  should  not  be  used  on  poorly  drained 
soils.  Reduced  tillage-chisel  plowing  is  not  quite  as  effective  as 
no-till  for  reducing  erosion  but  it  is  more  profitable  on  somewhat 
poorly  drained  soils.  For  soils  which  are  very  poorly  drained,  con¬ 
ventional  moldboard  plowing  is  recommended.  In  conclusion,  under  the 
maximum  reduced  tillage  alternative,  no-till,  reduced  tillage-chisel 
plowing,  or  moldboard  plowing  is  prescribed  depending  on  soil 
drainage  characteristics.  The  practice  which  provides  the  greatest 
erosion  control  with  the  least  negative  profit  impact  is  prescribed. 

Reduced  Tillage-Chisel  Plowing 

The  reduced  tillage-chisel  plowing  scenario  is  similar  to  the  maximum 
reduction  tillage  scenario  except  that  application  of  no-till  to 
suitable  soils  is  eliminated.  Reduced  tillage-chisel  plowing  is 
the  crop  management  practice  applied  to  those  soils  which  exhibit 
suitable  drainage  and  crop  response.  Conventional  moldboard  plowing 
is  still  assumed  for  poorly  drained  soils  which  do  not  respond  mil 
to  reduced  tillage-chisel  plowing. 

METHODS 


The  Lake  Erie  Drainage  Basin  was  partitioned  into  major  watersheds 
and  direct  drainage  areas.  The  major  watersheds  are  described  in 
Table  1  and  Figure  1.  Direct  drainage  areas  are  those  which  are 
downstream  of  a  major  watershed  or  between  major  watersheds. 

Potential  gross  erosion  for  major  watersheds  and  direct  drainage 
areas  was  computed  on  a  county  basis  with  county,  watershed,  and  Lake 
Erie  Drainage  BaBin  totals  displayed  in  the  appendix.  Before 
describing  the  results  of  applying  the  USLE  to  the  previously  stated 
land  management  alternatives  the  method  of  analysis  will  be  dis¬ 
cussed. 


Table  1.  Major  Watersheds  in  U.S.  Lake  Erie  Drainage  Basin 
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Figure  1.  Major  Watersheds  and  Sampling  Stations  In 
the  Lake  Erie  Drainage  Basin. 


Universal  Soil  Loss  Equation 

The  Universal  Soil  Loss  Equation  (USLE),  is  an  empirical  approach  for 
computing  potential  gross  erosion  using  climatic,  soil,  topographic, 
crop  management,  and  conservation  practice  data  (Smith  and 
Wischmeier,  1957,  1962).  The  USLE  is: 

A  -  (R)  X  (K)  X  (LS)  X  (C)  X  (P) 

where  A  ■  average  annual  soil  loss  (tons/acre/yr) 

R  ■  erosive  potential  rainfall  factor 
K  ■  soil  erodibility  factor 

LS  ■  topographic  slope  and  slope  length  factor 
C  »  crop  management  factor 
P  ■  conservation  practice  factor 

The  crop  management  factor  C,  is  the  only  parameter  which  changes  as 
different  land  management  alternatives  are  applied  to  Lake  Erie 
Drainage  Basin  cropland.  Mentioned  previously,  application  of  land 
management  alternatives  such  as  no-till  and  reduced  tillage-chisel 
plowing  are  dependent  upon  soil  drainage  properties.  Therefore, 
before  a  C  factor  can  be  assigned  to  an  area  under  consideration  for 
maximum  reduced  tillage,  no-till,  or  reduced  tillage-chisel  plowing, 
the  drainage  characteristics  of  the  soil  must  be  known.  For  this 
reason,  soil  management  groups  were  established  for  cropland  soils 
which  exhibit  similar  drainage  characteristics  and  similar  response 
to  no-till  and  reduced  tillage-chisel  plowing. 

Soil  Management  Groups  (SMGs) 

Ten  SMGs  were  used  in  the  analysis  of  land  management  alternatives. 
The  SMGs  are  adapted  from  Triplett  et  al  and  listed  below: 

Tillage  group  1  -  Soils  in  this  group  have  yield  response  to  no 
tillage  equal  to  or  greater  than  conventional  tillage.  Soils  are 
moderately  well,  well,  and  excessively  well  drained.  They  have  silt 
loam,  loam,  sandy  loam,  or  loamy  fine  sand  surface  texture.  They  are 
low  in  organic  matter. 

Tillage  group  2  -  These  soils  should  have  yield  responses  to  no 
tillage  nearly  equal  to  conventional  tillage  if  soil  drainage  has 
been  improved.  These  soils  are  somewhat  poorly  drained  in  their 
natural  state.  They  have  a  silt  loam,  loam,  sandy  loam,  or  loamy 
fine  sand  surface  texture.  They  are  low  in  organic  matter. 

Tillage  group  3  -  These  soils  yield  less  with  no  tillage  than  conven¬ 
tional  tillage.  They  are  somewhat  poorly  to  very  poorly  drained. 

Tile  does  not  provide  adequate  drainage.  Surface  texture  is  loam, 
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silt  loam,  or  silty  clay  loam.  Most  of  these  soils  are  low  in 
organic  matter. 

Tillage  group  4  -  Soils  in  this  group  may  yield  less  with  no  tillage 
than  conventional  tillage.  They  are  very  poorly  drained.  They  have 
surface  textures  of  silty  clay  loam  and  clay  loam.  They  contain 
relatively  high  amounts  of  organic  matter  in  the  surface. 

Tillage  group  5  -  These  are  organic  soils,  alluvial  soils,  and  cer¬ 
tain  fine  textured  soils.  These  soils  do  not  respond  well  to  no 
tillage. 

Soil  Management  groups  6-9  have  the  same  subsurface  characteristics 
as  SMGs  2-5  respectively;  however,  the  surface  texture  of  SMGs  6-9 
are  silty  clay  or  clay.  The  differentiation  of  SMGs  2-5  and  6-9  by 
surface  texture  was  necessary  to  examine  potential  gross  erosion  of 
surface  silty  clays  and  clay  which  may  contribute  greater  quantities 
of  sediment  phosphorus  to  receiving  waters.  SMG  10  Includes  all 
soils  located  on  slopes  equal  to  or  greater  than  18  percent. 

Under  the  maximum  reduction  scenario,  no-till  is  applied  to  cropland 
soils  in  SMGs  1,  2,  6,  and  10.  Reduced  tillage-chisel  plowing  is 
assumed  for  SMGs  4  and  8  while  conventional  moldboard  plowing  is  used 
on  SMGs  3,  5,  7,  and  9. 

Under  the  reduced  tillage-chisel  plowing  scenario,  SMGs  1,  2,  4,  6, 

8,  and  10  undergo  chisel  plowing.  Again,  conventional  tillage  is 
applied  to  SMGs  3,  5,  7,  and  9. 

RESULTS  -  SELECTED  WATERSHEDS 

The  Maumee  River,  Honey  Creek,  and  Cattaraugus  Creek  Watersheds  have 
been  chosen  for  discussion  of  potential  gross  erosion  values.  All 
three  of  these  watersheds  have  a  special  significance  in  the  United 
States  portion  of  the  Lake  Erie  Drainage  Basin.  The  Maumee  River  is 
the  largest  contributor  of  diffuse  source  phosphorus  to  the  highly 
eutrophlc  Western  Basin  of  Lake  Erie.  Honey  Creek,  on  the  other 
hand,  is  a  demonstration  watershed  for  implementation  of  no-till  and 
reduced  tillage  crop  management  scenarios;  note  that  existing  con¬ 
ditions  discussed  in  this  report  do  not  Include  recently  established 
no-till  and  reduced  tillage  cropland.  Finally,  Cattaraugus  Creek 
Watershed  was  selected  for  discussion  because  it  contains  some  of  the 
greatest  slopes  in  the  Lake  Erie  Drainage  Basin  -  a  factor  which  has 
a  large  influence  on  potential  gross  erosion. 


Maumee  River  Watershed 


Potential  gross  erosion  values  for  the  Maumee  River  Watershed  are 
shown  on  p.  72  of  the  Appendix.  Total  potential  gross  erosion  (PGE) 
of  cropland,  grassland,  and  woodland  In  the  Maumee  River  Basin  is 
9,128,000  tons/year  on  2,993,000  acres  (1,200,000  hectares),  3.05 
tons/ac/yr  (6.8  metric  tonnes/hectare/yr) .  At  least  67  percent  of 
the  cropland  experiences  soil  erosion  at  a  rate  less  than  T,  the 
tolerable  soil  loss  rate,  and  only  1.4  tons/ac/yr  (3.14 
tonnes/hectare/yr).  The  remaining  cropland  is  eroding  at  an  average 
rate  of  7.9  tons/ac/yr  (17.7  tonnes/hectare/yr).  By  bringing  the 

cropland  which  currently  exceeds  T  to  within  T  the  average  potential  j 

gross  erosion  rate  could  be  reduced  44.2  percent  to  1.7  tons/ac/yr 
(3.8  tonnes/hectare/yr)  for  the  entire  basin. 

The  variation  of  potential  gross  erosion  among  soil  groups  is  par¬ 
ticularly  interesting.  It  is  apparent  that  the  highest  gross  erosion 
rates  occur  on  soils  with  the  greatest  opportunity  for  improvement. 

SMG  1  has  a  current  PGE  of  9.4  tons/ac/yr  (20. 9-tonnes/hectare/yr) . 

The  principal  reason  for  SMG  I  having  the  greatest  PGE  (outside  SMG 
10)  is  that  it  has  the  highest  average  slope  of  the  SMGs  at  approxi¬ 
mately  seven  percent. 

Within  the  Maumee  River  Watershed  lie  Williams  and  Putnam  Counties.  i 

The  potential  gross  erosion  tables  for  these  two  counties  are  located 

on  p.  57  and  p.  64.  From  these  tables  it  is  apparent  that  Williams 

County  has  some  of  the  greatest  values  of  PGE  while  Putnam  has  some 

of  the  lowest.  A  closer  inspection  of  these  tables  reveals  the 

reason  for  the  difference  in  values  between  the  two  counties. 

Williams  County  exhibits  a  present  potential  gross  erosion  rate  which 
is  more  than  double  that  of  Putnam  County.  The  presence  of  SMG  10  in 
Williams  County  indicates  high  land  slopes  which  is  likely  respon¬ 
sible  for  the  high  PGE  values. 

Encouraging  is  the  fact  that  in  Williams  County  those  soil  management 
groups  which  possess  the  greatest  acreages  and  potential  gross  ero¬ 
sion  values  are  also  suitable  to  no-till  and  reduced  tillage  farming; 
soil  management  groups  1  and  2  make  up  66  percent  of  the  cropland 
soils  in  Williams  County.  With  implementation  of  the  maximum  reduc¬ 
tion  scenario  potential  gross  erosion  is  reduced  77.6  percent  and  the 
rate  of  PGE  is  even  lower  than  Putnam  County  under  the  same  scenario. 

PGE  from  cropland  in  Putnam  County  is  only  reduced  32  percent  under 
the  maximum  reduction  scenario.  The  reason  for  this  lower  reduction 
is  that  45  percent  of  the  land  is  in  SMGs  3  and  9  and  remains  in  con¬ 
ventional  tillage  under  this  scenario.  While  the  conclusion  that  the 
maximum  reduction  scenario  Is  an  effective  management  strategy  for 
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Che  Maumee  River  Basin  (a  73  percent  reduction  in  potential  gross 
erosion  from  cropland),  there  are  counties  in  the  basin  such  as 
Putman  which  require  other  soil  conservation  practices. 


Honey  Creek  Watershed 


Potential  gross  erosion  values  for  the  Honey  Creek  Watershed  are  sum¬ 
marized  on  p.  118.  Cropland  SMGs  1,  2,  and  10  again  exhibit  the 
greatest  rates  of  PGE  at  8.0,  3.7,  and  112.9  tons/ac/yr  respectively. 
After  implementation  of  maximum  reduction  tillage  these  values  would 
drop  to  1.2,  0.5,  and  16.6  tons/acre/yr.  Under  maximum  reduction 
tillage  and  reduced  tillage  scenarios  the  entire  watershed  would 
exhibit  an  80  and  53  percent  reduction  in  PGE  respectively.  Of  the 
remaining  scenarios,  winter  cover  crop  and  spring  plowing  show  only 
slight  reductions  in  PGE.  Conversely,  fall  plowing  alone  results  in 
a  seven  percent  increase  in  PGE.  Maximum  reduction  tillage  and 
reduced  tillage-chisel  plowing  are  obviously  the  preferred  scenarios. 


Cattaraugus  Creek  Watershed 

Nine  percent  of  the  cropland  in  the  Cattaraugus  Creek  Watershed  is 
located  on  slopes  greater  than  18  percent  (p.  268).  This  land 
accounts  for  the  relatively  high  cropland  PGE  of  6.2  tons/ac/yr. 
Because  almost  50  percent  of  the  watershed  is  in  low  PGE  woodland, 
grassland,  and  pasture,  however,  the  average  PGE  for  the  hasin  is 
reduced  to  3.2  tons/ac/yr. 

A  large  variation  exists  in  PGE  values  for  the  different  land  manage¬ 
ment  alternatives.  Switching  to  spring  plowing  or  winter  cover  crop 
does  little  to  reduce  PGE  while  fall  plowing  alone  increases  PGE  by 
12  percent.  Implementation  of  no-till  and  reduced  tillage,  on  the 
other  hand,  will  lower  PGE  54  and  35  percent  under  maximum  reduction 
tillage  and  reduced  tillage-chisel  plow  scenarios  respectively. 


CONCLUSIONS 


The  adoption  of  the  maximum  reduction  tillage  scenario  will  result  in 
a  large  reduction  of  PGE  in  the  United  States  portion  of  the  Lake 
Erie  Basin.  Its  application  of  no-till  and  reduced  tillage  crop 
management  systems  to  only  those  soils  which  exhibit  adequate  crop 
response  assures  the  same  or  greater  profit  to  the  farmer.  Though 
maximum  reduction  tillage  results  in  the  lowest  PGE  of  any  land  mana¬ 
gement  alternative  investigated  in  this  report,  there  are  counties 
in  the  basin  such  as  Putnam  County,  Ohio,  where  other  soil  conser¬ 
vation  methods  will  be  required. 

The  reduced  tillage-chisel  plowing  scenario  also  shows  favorable 
reductions  in  PGE  as  compared  to  present  conditions  though  not  as 
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great  as  the  maximum  reduction  tillage  alternative.  Spring  plowing 
and  winter  cover  crop  scenarios  offer  little  or  no  reduction  in  PGE. 
Fall  plowing  of  all  cropland  would  increase  PGE  by  5-12  percent.  In 
conclusion,  maximum  reduction  tillage  and  reduced  tillage-chisel 
plowing  scenarios  offer  the  most  effective  method  to  reduce  cropland 
soil  loss  and  diffuse  source  phosphorus  input  to  Lake  Erie. 
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APPENDIX  E 


Major  Watersheds 


Note:  In  some  cases  the  summation  of  values  for  watershed 
counties  will  not  equal  the  "All  in  Basin”  total  for 
the  watershed  due  to  slight  errors  in  data  collection 
and  coding 
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I  Aft  £  £*IF  UASTCktrCR  <IANAG£ft£ftf  STUDT  U.S.  »««t  CORPS  Of 

LAND  NANA6CNCNI  ALtCANAlIVlS  :  HfST  NANAG'MM  PAACIICE  SCENARIOS, 


l»K£  CMC  W»MCw»tC*  K»k»Pl*f_Nt  StUTT  U«G.  »»»»  ro«P»  OC  •'kG  tkrr*S.  euCMLO  ntsrMcr 

l tuft  )UN*GC"Ckr  4LTfSN»TJVES  :  i'LSI  k»k»»:,1LM»  o*»CI|Cf  StfIMIOS 


i«l*0  USE  EXISTING  POT.HCDUCe  SOIL  SPRING  FALL  WINTER  NA»|NUN  RE0UCE3  SOIL  RGRI  .  LUSTING 

gross  loss  to  t  plowing  plowing  coyer  reduction  tillage:  group  land  soil  loss 

EROSION  AND  EXISTING  ONLY  ONLY  CROP  TILLAGE  CHISEL  P.3A  AREA  >  T  FACTOR 

(TONS)  (TONS)  (TONS)  (TONS)  (TONS)  (TONS)  I  TONS)  (ACRES)  (ACRES) 

(TONS/ACRE)  (TONS/ACRE)  (TONS/ACRE)  ITONS/ACRE)  (TONS/ACRE)  CTONS/ACRf)  (TONS/ACRE)  (TONS/ACRE) 


uimviu  citjinu  •s«33*ivn3  ic  s<mj  <«k»  *s*n  AJnis  «3iiP3i$*n  3l«3  3»»3 


»r*cc« it  pcoucjion 


<r  in 


a  o  <v  «-« 


•TCETT  REDUCTION 


LMt  CMC  WASTCAATCR  NANAGCNCNT  STUOT  U.S.  ARNT  CORPS  Of  ENGINEERS,  BUT* ALO  DISTRICT 

LAND  NANA6ENENT  ALTERNATIVES  :  BEST  NA  NAG:  HE  Nf  PRACTICE  SCENARIOS 


3AS1M1  bOLF  CAEEK.BfSt  BRANCH  eETTSVILLE.SM  tOUNH:  A2  ALL  IB  BAS  IB 


5.6  5.1  >1.6  .A  72. A  51.5 


oihc  ;o  :ntnc:  hjoom  »jj»3  ajkom  :nis«( 


4NI1S1IJ  *(W9M  UOS  03300311  unw  1 X  V  !•  K31MP  31*3  OH  IMS  7I0S  33003»*J00  5HIISU3  3Sfl  0»*1 


lmc  c«ir  tR  «»»»«*►■  *?  s»un»  u.s.  »«*»  co*«>?  of  CMCinttas.  «ur»»L3  District 

Ltto  x**»sf*e*f  «itc»'umves  :  a-:«f  p«*cnct  scroti?' 


LAND  USE  EXISTING  POT. REDUCE  SOIL  SPA  I  NO  FALL  WINTER  HAXINUR  REDUCES  SOIL  RGRI  .  EXISTING 

GROSS  LOSS  TO  I  PLOWING  PLOWING  COVER  NEOUCMON  ULLAGE:  GROUP  LAND  SUL  LOSS 

EROSION  AND  EXISTING  ONLY  ONLT  CROP  TILLAGE  CHISEL  PLOW  AREA  >  T  FACTOR 

(TONS)  (TONS)  (TONS)  (TORSI  (TONS)  (IONS)  (TONS)  IAC4-S)  (ACRES) 

(TONS/ACRE)  (TONS/ACRE)  (TONS/ACG'I  (TONS/ACRE)  (TONS/ACwE)  (TOVS/ACHE)  (TONS/ACU)  (TONS/ACRE 


PERCENT  REDUCTION 


u{  ID  |£  nASIEUATE*  KitUCHEll  STUDY  U.S.  AAAT  CORPS  Cif  tMIY;C»S<  BJF'ALO  DISTRICT 

L AMD  HARAGERCNT  AITEAMTITES  t  *£ST  «AI.AG:«r>.T  PRACTICE  SCCAARIOS 


LAKE  ERIE  WASTEWATER  NANAGE"EN!  STUD*  U.S.  ARP*  CORPS  OF  ENGINEERS.  PUrFALO  OIStRICT 

1.RRP  MANAGEMENT  ALTERNATIVES  :  PE  SI  MANAGE  1EM  PRACTICE  SCENAR  IjS 


> JMMAA  V  TOTAL  POTENTIAL  GROSS  EROSION 

S3793T.3  253292.0  390210.0  3P2299.9  352<*19.0  72397.0  1&R330.2  109072 

3.3  2.3  3.1  3.3  3.2  • 7  1.3 

PERCENT  REDUCTION: 

S.o  29.2  *.R  -0.9  1.3  T9. 8  52.9 


ERC£NT  REDUCTION 


"AND  USE  EX1SUN6  POT. REDUCE  SOIL  SPRING  FALL  WINTER  NAX I  PUN  REDUCED  TOIL  NSNI  .  EXISTING 

GROSS  LOSS  TO  T  PLOWING  PLOWING  COVER  REDUCTION  TILLAGE:  GROUP  LAND  SOIL  LOSS 

EROSION  ANO  EXISTING  ONL V  JNLT  CROP  TILLAGE  CHISEL  »-0v  AREA  >  T  PACTO 


LMC  ERIC  VASTEkATEK  MANAGE NENT  S7UUT  U.S.  AMNY  CORPS  Of  ENGINEERS.  HUffALO  DISTRICT 

LAND  MANAGEMENT  ALTERNATIVES  I  BEST  NANAiiNfll  PRACTICE  SCFNAR  ILL 


LUC  tilt  UASTEMAIE*  MAMA6EMENI  STUD)  k.S.  »kP»  CORPS  OF  C101NCCRS,  PuFF  FLO  OISTIICI 

1*1)0  M*»*OCNENT  ALTERNATIVES  !  BEST  PANAGiNENT  PRACTICE  SCENARIOS 


Lur  eme  visicvtita  »»n»Gt«rnt  stuot  ii.s.  *rn»  coif’s  of  engineers.  nuff*Lo  district 

LAND  NAMR6ENE  NT  »L  IltNAT I VES  :  "1ST  RfNAG'NENT  FRRCIICE  SCFNRRUf 


aERCENT  REDUCTION 


L*«f  CMC  WAStCyMC*  HAHACCHfllT  STUt*  U.S.  »««r  COAf-S  !-f  tWCINCCASt  Purr»LO  OISIMCI 

L AND  AAMAA'dCNT  ALTERNATIVES  :  BEST  NANAblnCNT  PAACIICt  SCENARIOS 


t»nr  C*l£  NAStEWATEA  HASAGEHCNT  StU''*  O.S.  »*H»  COUPS  0»  ENGINEERS'  BUCCAtO  01ST*Ir» 

LANO  PANAGENCNf  AirEANAffVtS  :  PLM  *M»»t,iKCNl  PRACTICE  SCENAons 


g •*/  0*0  <*1 


LAKE  CMC  MRSTEuRTER  NR'IRGERE'IT  SfJOY  O.S.  **Pr  CORPS  Of  ENGINEERS.  BUEPM.0  DISMICT 

i»np  ninrsepent  rlternrtives  :  rest  brnre.-nent  prrciicc  sceneries 
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’ERCCNT  REDUCTION 


(.ME  ERIE  WASTEWATER  MANAGEMENT  STUDY  U.S.  ARNT  CORPS  Of  ENGINEERS*  PUFFALO  DISTRICT 

lano  management  alternatives  :  best  management  practice  scenarios 


r** to  district 


>£RCCNt  ffCOUCTION: 


*•0  USC  EXIST  INS  POT. REDUCE  SOIL  SPRING  FALL  WINTER  HA  X I  HUM  REOUCEO  S3  IE  HSH1 .  ClISTINC 


L**E  ERIC  URStCrilTCR  ^I^U6E,|iVT  STUDY  U«S*  »<*T  CORPS  Of  CIGHCERSt  PUfc*lO  DISTRICT 

L<«0  H«fc<6C»C«<T  <LTC«W<TJVCS  .*  PCST  ***<6"  Wf  NT  PP4CTICF  SfEMR  l«S 


ERIE  yASIFrfATER  AN  A  r,f  Mf N T  sTUr*  U«S.  AR»Y  CORPS  Qf  CNGtNCERS*  *UFCALO  oismci 

L 4*0  NANA6CHCNT  At TERNAT 1 VES  :  Mf«T  *»ANA  *? *E NT  PRACMCE  SCENARIO? 
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PERCENT  REDUCTION 


LAKE  CHIC  mASTEwATER  MANAGEMENT  STUDY  U.S.  AkttY  CORPS  Of  ENG  I  RECKS «  BUFFALO  01  STRICT 

LAND  MANAGEMENT  ALTERNATIVES  1  BEST  MANAGE  ME  NT  PRACTICE  SCENARIOS 
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